Abstract. The equations k(s+t) = (s)+n(t) and k(s+t) = m(s)n(t), called Pexider equations, have been completely solved on R 2 . If they are assumed to hold only on an open region, they can be extended to R 2 (the second when k is nowhere 0) and solved that way. In this paper their common generalization 
Introduction
It is known (see e.g. [2, pp. 76-80] ) that, if the Pexider equation ( 
1.1) k(s + t) = (s) + n(t)
holds on an open region (connected open set) R of R 2 , then it can be extended to the whole real plane R 2 in the following sense (true also on more general topological spaces, see e.g. [8] ): There exist unique functions K, L, N : R → R, equal to k, , n, respectively, on domains of the latter, and satisfying
A similar statement is true for another Pexider equation, ( 
1.2) k(s + t) = m(s)n(t)
if k is nowhere 0 on {s + t | (s, t) ∈ R}. No other regularity assumption was made about the functions k, , m, n. While looking for certain equivalent utility representations, we found in [4] the functional equation There are results in [3] and [6] Moreover, we will assume no measurability (except in the Corollary) but determine the general solution without any regularity assumption. We assume only that k is not constant on any interval of positive length. We call such functions locally nonconstant (A. Lundberg [7] and others call them "philandering").
Extension from a hexagonal neighborhood to R 2
We first assume that equation (1.3) is valid on
This is a hexagonal neighborhood of (c, d). We prove that equation ( 
Proposition. If k is locally nonconstant and
and
Proof. We prove the Proposition in three steps.
Moving center to origin:
.
We subtract (2.5) from (2.6) and get
Substitute v = 0:
and, from (2.7), (2.9), (2.10),
that is, by (2.9), (2.10) and (2.11),
If m(c) were 0, then κ = 0 and k would be constant, which was excluded. Thus
The left-hand side being symmetric, so is the right:
There are two cases:
The function e is identically 1. Then, by (2.15),
(ii) The function e is not identically 1. Then, by (2.16),
Putting this into (2.15), we get
There, by (2.14), m(u + c)/m(c) = e(u) = 1, so m = constant = m(c) on ]c − r, c + r[. Thus, from (2.9), µ is identically 0 and, by (2.11), 
We have, from (2.10) and (2.13),
Since κ has the unique extension A to R, the function n has the unique extension
are the unique extensions of , m and k, respectively. We check this, for instance, for : by (2.9), (2. 
Case (ii):
If there existed a u 0 ∈ ] − r, r[ with e(u 0 ) = 0, then, by (2.18), e(u 0 + v) = e(u 0 )e(v) = 0; thus e and, by (2.17), κ would be constant on an interval, which we excluded. If e has no zero in ] − r, r[, then, by (2.18), log e is additive, so it and with it e has a unique extension from H 0 to R 2 ; i.e., there exists a unique
[The functions e, E are positive valued because e(x) = e(x/2)
2 ≥ 0 and if e or E were 0 at a point, we would get, as above, e(x) ≡ 0 or E(x) ≡ 0, respectively; these have been excluded; also e(x) ≡ 1, E(x) ≡ 1 were excluded.] From (2.9), (2.11), (2.17) and from (2.14),
Since γ is a constant determined by e and since e has the unique extension E to R + , the function has the unique extension
and (2.28)
are the unique extensions of n and m, k, respectively. For example, check for n: By (2.10), (2.13), and (2.17), 
If k is locally nonconstant and
Proof. Take two open sets, S 1 and S 2 , with nonempty intersection. Suppose that equation ( 
Thus we have the following. 
and by
where A : R → R and E : R → R + are arbitrary locally nonconstant additive or exponential functions (solutions of (3.4)), respectively, and ω = 0, δ = 0, α, B, P are arbitrary constants.
Proof. From equations (2.2), (2.3), (2.23), (2.22) (with ω := m(C)) we get, since A is additive,
Substitution into (3.2) gives Q = B + P ω; thus (3.5) and (3.6) hold.
On the other hand, since E satisfies (3.4), we get from (2.2), (2.3), (2.26), (2.27), (2.28) that
n(t) = δE(t) + P (t ∈ R t ), k(q) = εE(q) + Q (q ∈ R s+t ) (ε = 0 because k is locally nonconstant). Putting these into (3.2), we get ε = ωδ = 0, P = −α/ω, Q = B, thus (3.7) and (3.8).
Since the nonconstant measurable solutions of (2.21) and (3. 
